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We suggest that simultaneous assays of urinary nicotine and cotinine could be a useful index of current smoking habits and that the slower disappearance of cotinine from the urine will facilitate identifying smokers who attempt to conceal their habit by abstaining from smoking on the day of their clinic visit.
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(Accepted 14 August 1979) Return to work and quality of life after surgery for coronary artery disease STEPHEN WESTABY, RALPH N SAPSFORD, HUGH H BENTALL British Medical7Journal, 1979 , 2, 1028 -1031 Summary and conclusions Changes in work capability and quality of life were assessed retrospectively in 130 patients with ischaemic heart disease who had undergone aortocoronary bypass operations during 1976-7 because of medically uncontrollable angina.
A total of 85 patients (654%) reported complete relief from angina six months after operation, though 12 later suffered a recurrence. Substantially fewer patients needed drugs after the operation. Before operation 9 out of 117 men fully employed at the onset of angina were working without restriction or doing lighter, fulltime work, 38 were at work but seriously incapacitated by angina, and 70 were forced to stop work. After operation 70 were working without restriction or engaged in lighter work, 15 were at work but still restricted by angina, and only 32 were forced to stop work. This result was highly significant (P <0 001). These differences were even more pronounced in heavy manual workers, of whom none could work normally before operation, whereas 16 were working without restriction afterwards. Of patients wishing to engage in hobbies or sports, social activity, and sexual intercourse but were restricted before operation, about two-thirds could resume these activities afterwards.
Introduction
Coronary artery disease is a major cause of death and disability in men aged 35-65 years, who are traditionally regarded as the most economically productive members of society.' Its manifestations include sudden death, myocardial infarction, heart failure, and angina pectoris. Although many patients respond to medical management, the development of aortocoronary bypass grafting using the saphenous vein over the past 10 years offers a new and increasingly acceptable approach, especially for the severely handicapped. Many large series have shown benefit in terms of pain relief,2 prevention of myocardial infarction,3 and improvement in ventricular function.4 There is also evidence of increased longevity.5 Although early reports showed fewer patients working after operation than before,6 later results were encouraging.8 9
We have investigated the quality of life and work capability of patients before and after operations performed in this hospital during 1976-7.
Patients and methods
Patients were selected for operation after failure to control their angina by standard medical treatment and elimination of risk factors.
A total of 156 patients underwent coronary artery bypass grafting during the two years, of whom nine had been operated on before. (table I) .
Of the patients reporting complete relief at six months, 12 (14%) suffered a recurrence of angina. This occurred 6-12 months after operation in five cases and over 12 months later in seven, the mean interval without angina being 11-7 months. The angina was graded as less severe than before by eight patients, of the same severity by one, and more severe by three. DRUG 
REQUIREMENTS
Data on drugs required before and after operation were obtained from 125 patients (table II) . Before operation all patients needed beta-blockers or coronary vasodilators or both to control their angina. Twenty-six patients took a diuretic. After operation substantially fewer patients needed treatment for relief of pain, although more received an anti-heart-failure regimen.
WORK CAPABILITY
Men fully employed at onset of angina-table III gives the occupational grouping and mean ages of the 117 men who were in full-time employment at the onset of angina. Before operation nine men (8%) were working without restriction or had changed to physically less demanding work, 38 (33%o) were working but restricted by angina, and 70 (59-8%) had been forced to stop work. After operation, however, 70 (60%") were working without restriction or engaged in lighter work, 15 (13%) were working but restricted by angina, and only 32 (27% ) were unable to work. These differences were significant (P <0001; X.2 test) (table IV). The most striking difference occurred in the work capability of heavy manual workers, none of whom could work normally before operation, whereas two-thirds could do so afterwards (table V) . Table VI shows the time spent off work before and after operation in each occupational group. The median stay in hospital in each group was 14 0 days (range 10-39 days).
Housewives, retired men, and working women-Of the five housewives severely handicapped by angina before operation, all resumed housework to their own satisfaction afterwards. Similarly, the four retired men became angina-free with a corresponding increase in activity. Of the four women in full-time employment, all were restricted before operation and one was forced to stop work. This patient retired after operation, though the others returned to full-time employment. Initially some patients were formally anticoagulated with a short course of warfarin, but later patients were encouraged to take an antiplatelet agent such as dipyridamole, sulphinpyrazone, or soluble aspirin. More patients received treatment for heart failure after operation, occasionally as a result of perioperative infarction but also because of reluctance to discontinue a regimen begun in the postoperative period for dysrhythmias or salt-and-water retention after cardiopulmonary bypass. Freedom from reliance on drugs and the necessity to carry and constantly renew supplies provided a considerable psychological boost to these patients.
Absence of work, despite or as part of intensive medical treatment for angina, results in financial difficulty, anxiety, and demoralisation for the patient and his family, who become increasingly dependent on the State for sickness benefit, hospital facilities, and medicine. Intermittent loss of manpower and productivity may also be expensive for the employer. Though 400o of patients in our series continued to work within the confines of their angina, only 80o considered themselves to work normally. Fifty-nine per cent of patients stopped work completely, and at the time of operation the average duration of sick leave varied from 16 months for heavy manual workers to three months for less demanding clerical work. Patients with complete relief of pain or considerable improvement were encouraged to return to work after three months when their median sternotomy was firmly united. Of 117 men, 85 (730 ) returned to full employment, 70 (600o) performing normal duties to their complete satisfaction. The remainder were incapacitated to varying degrees, 10 by persistent or recurrent angina and five by surgical sequelae, either sternal instability, incisional hernia, or painful swelling of the legs. Eight patients changed to lighter work, seven of whom were manual workers in considerably demanding occupations. Remarkably, 750o of heavy manual workers were fully employed after operation, all within 15 months and most within six months after discharge from hospital. One returned to deep-sea fishing after a five-year lay-off. Twelve patients with complete symptomatic relief for at least six months subsequently suffered recurrent angina, and although all 12 had returned to work, three were eventually forced to retire.
Patients in this study were referred from a wide area of southern England and Wales, with a few from overseas, and although our experience proved similar to that of Wallwork et al in Glasgow,9 it differed from reports from the United States. Barnes et a16 reported a 1000 return to work one year after operation in patients not working beforehand and only a 160°return to work among patients working full-time until operation, resulting in a loss to. the workforce. English et al7 found that 7500 of private but only 3200 of Veterans Administration Hospital patients returned to full-time employment and that return was closely related to work capability within three months of operation. Rimm8 more encouragingly reported a 900o return to work in patients aged under 55 who were fully employed up to the time of operation, but only 200' of patients forced to stop before operation returned afterwards. Since results for immediate relief are comparable, the British patient must be better motivated to return to work, or his physician more inclined to encourage him.
After prolonged suffering from angina with restricted physical activity, avoidance of excitement, and abstinence from sexual intercourse our patients showed the pronounced alteration in lifestyle possible after successful grafting and pain relief. Ninety-six per cent of patients who had been sexually active at the onset of symptoms were restricted by angina, despite prophylactic trinitrin. After operation 700, were restored to previous activity, though shortness of breath or hesitancy and concern on behalf of the partner remained as prohibiting factors. Two-thirds resumed hobbies or sports and could enjoy social activities to a degree comparable to that before the onset of symptoms. Indeed, many patients took on a "new lease of life" after months or years of disablement. Golf, swimming, dancing, and squash were popular new activities. Many patients, however, were grateful to manage simple tasks like gardening, cleaning the car, or playing with the children, which had been impossible before.
The pool of patients awaiting coronary artery operations is thought to be about 400/million population with about 150 new patients/million population being added yearly." In Great Britain limited resources restrain demand. During 1976-7 fewer than 4000 such operations were performed in England and Wales. It is estimated that the average cost of the operation is 13000 and that this would be recouped within one year by elimination of sickness benefit, increased productivity, and reduction in cost of medicines and hospital admission. In contrast to other types of patient requiring intensive care facilities, however, increased allocation of resources may well be justified by cost-effectiveness as well as by the enhanced quality of life. Our aim was to evaluate an education and tailoring programme for patients with glaucoma in a randomised clinical trial based on objective and detailed information about the patients' drug taking.
Patients and methods
The series comprised patients treated with pilocarpine for chronic simple glaucoma at the eye clinic of Huddinge University Hospital. All had glaucomatous visual field defects, cupping of the optic disc, and raised intraocular pressures, and all were prescribed pilocarpine eye drops three times daily in an eye with visual acuity of at least 2/60. Data were collected from March 1977 to November 1978. A total of 82 patients, 45 men and 37 women, aged 56-90 (median 73) years met the criteria at the time of their entry into the study. They were stratified for age and randomly allocated to an experimental group or a control group.
The patients' behaviour in using the eye drops was studied with a medication monitor which recorded the date and hour each time the medication bottle was opened.
The monitor (fig 1) consisted of a plastic box with a holder for a 25-ml medicine bottle. The holder was designed to protect the bottle and to facilitate replacement of the eyedropper cap. An elastic flap linked to a microswitch inside the box signalled to the electronic part of the monitor whether the cap was on or off. A sliding lid in the bottom of the monitor could be removed to exchange the bottle and battery but it was sealed when the monitor was given to the patients. The electronic system recorded information on whether or not the bottle had been opened during the last hour. When the monitor was connected to a separate read-out device this information, together with a time signal, was displayed on an electrocardiographic recorder.
Study periods-Recordings were made over three weeks between two visits to the eye clinic. The days of the visits were excluded, leaving a monitored record of 20 days for each patient. At 
